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(57) Abstract 

An improved pin member (12) adapted for use in a tubular 
connection where said pin member is adapted for coaxial 
threaded engagement with a box member (14) having a counter- 
bore for receiving the pin member (12). A pilot surface (34) is dis- 
posed from a distal-proximate end to the distal end of the pin 
member (12) inclining to a lesser extent than the angle of the in- 
cline of an internal sealing surface (24) of the pin member. The pi- 
lot surface (34) is substantially parallel to the axis of the connec- 
tion (22). This poilot surface allows the end-of-pin flat (28) thick- 
ness to be increased thereby allowing positioning of the interen- 
gaged threads (16, 18) so as to provide an increased annulus thick- 
ness of the box member (14) thereby increasing the axial tensile 
strength capability and burst pressure rating of said tubular con- 
nection while additionally protecting said internal surface of said 
pin member (12) and providing a rugged end-of-pin flat (28). Ad- 
ditionally, a pilot surface (34) is presented for the free end of a 
box member so as to provide additional protection of the external 
sealing surface of the box member and providing a more rugged 
end-of-box flat (36). 
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TOBuiAR ccasusEcnsxi 

This invention relates generally to the field 
of threaded connectors and in particular to threaded 
connectors for tubular goods having pin and box mem- 
bers . 

5 The need for a threaded connector for 

tubular goods having an axial tensile capability sub- 
stantially equal to that of the tubular goods has long 
been recognized. Additionally, increased burst pres- 
sure rating for the tubular goods has long been con- 

10 sidered beneficial. By tubular goods it is to be un- 
derstood that drill pipe, work tubing, production 
tubing, well casing and other such conduits used in 
a well are included. It is also to be understood that 
the use of the threaded connector of the present in- 

15 vention is not to be considered limited to such tubular 
goods . 

In the design of tubular connections, crit- 
ical boundary conditions must be considered, one of 
these boundary conditions being the requirement for a 
20 minimum thickness at the distal end or end-of-pin 

flat of the pin member in order to maintain ruggedness 
under manufacturing, transporation and field running 
and handling conditions. A geometry change at the end 
of the pin member that would increase the end-of-pin 
25 flat thickness would allow optimization of other crit- 
ical performance features for boundary conditions. 

Current end-of-pin geometry restricts de- 
sign optimization procedures and therefore restricts 
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maximization of connection performance. Some com- 
mercially available tubular connections with current 
end-of-pin geometry are sold under the mark "Triple 
Seal" by the Hydril Company. Such "Triple Seal" con- 
5 nections have featured three positive metal-to-metal 
seals comprising a fourteen (14) degree external seal, 
a middle ninety (90) degree torque shoulder and seal 
and a fourteen (14) degree pin to box internal seal. 
The connections have been offered as two-step cylindri- 

10 cal threaded surfaces with modified buttress threads. 
A new generation of thread design sold under the marks, 
"Triple Seal II" or "MAC", also use the current end- 
of-pin geometry. The "Triple Seal II" or "MAC" de- 
signs also feature three positive metal-to-metal seals 

15 comprising fourteen (14) external seals, a middle 

shoudler and a fourteen (14) degree pin to box inter- 
nal seal. 

The end-of-pin geometry of the above mentioned 
designs requires that increased tensile strength and 

20 buarst pressure rating be achieved by decreasing the 
pin annulus thickness which therefore would allow an 
increase in the box annulus thickness, but this would 
in turn present undesirable excessively thin end-of-pin 
flats. Also the current end-of-pin geometry does not 

25 offer optimal protection of internal and external 
seciling surfaces. Furthermore, the end-of-pin geo- 
metry of current designs is difficult to field repair 
without damaging the sealing surfaces. 

The present invention aims to provide an 

30 apparatus for an improved tubular connection which is 
not subject to the disadvantages discussed above and 
which provides improved connection performance with- 
out violation of the end-of-pin boundary condition 
which requires a minimum thickness at the end of the 

35 pin in order to maintain ruggedness under field run- 
ning and handling conditions. 
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The present invention therefore provides 
a tubular connection of pin and box members defining 
an axis comprising, interengaged threads on the re- 
spective members, cooperating internal f rusto-conical 
5 surfaces respectively on a counterbore of the box 
member and a free end of the pin member, the box member 
having an annular outwardly facing internal surface 
inclining at an angle with respect to the axis of the 
tubular connection, the pin member having an annular 

10 inwardly facing internal surface adjacent the end of 
the pin member, the angle of incline of the pin in- 
ternal surface being substantially the same as that of 
the box internal surface, a pilot surface disposed 
from a distal-proximate end to the distal end of the 

15 pin member inclining to a lesser extent than the angle 
of incline of the internal surface of the pin member 
thereby defining an end-of-pin flat, whereby said pilot 
surface and, therefore, said increased end-of-pin 
flat thickness allows positioning of said interengaged 

20 threads so as to provide an increased annulus thickness 
of said box member thereby increasing the tensile 
strength ^'nd burst pressure rating of said connection 
while additionally protecting said internal surface 
of said pin member. 

25 F\irther, the invention is also directed to 

an improved pin member adapted for use in a tubular 
connection, said pin member adapted for coaxial thread- 
ed engagement with a box member having a counterbore 
for receiving the pin member wherein said pin member 

30 has an internal surface inclining inwardly with re- 
spect to the axis of the tubular connection adjacent 
the end of the pin member and the angle of incline of 
a cooperating internal surface of the box member is sub- 
stantially the same as that of the internal surface of 

35 the pin member, wherein the improvement comprises, a 
pilot surface disposed from a distal-proximate end to 
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th& distal end of the pin member inclining to a. les- 
ser extent from the angle of incline of the internal 
surface of the pin member ^ whereby said pilot surface 
allows positioning of said threads so as to provide 
5 an increased annul us thickness of said box member 

thereby increasing the axial tensile strength capability 
and burst pressure rating of said tubular connection 
while additionally protecting said internal surface of 
said pin member and providing a rugged end-of-pin flat. 

10 In addition, the invention is related to 

an improved box member adapted for use in a tubular 
connection, said box member adapted for coaxial 
threaded engagement with a pin member, said members 
having cooperating external f rusto-conical surfaces, 

15 th€i box member having disposed on the free end of a 
counterbore an annular outwardly facing external sur- 
face inclining at an angle with respect to the axis 
of the tubular connection, the pin member having an 
external surface inclining inwardly, the angle of in- 

20 cline of the box external surface being siabstantially 
tti& same as that of the pin external surface, wherein 
said improvement comprises, an external pilot sur- 
face disposed from a distal-proximate end to the 
distal end of the box member inclining to a lesser 

25 extent than the angle of incline of the external sxir- 
face of the box member, whereby said external pilot 
suT'face protects said external surface of said box 
mCTiber and provides a rugged end -of -box flat. 

The new geometry of the pilot surface or 

30 bull nose and therefore the increased end-of-pin 

thickness allows the boundary condition for a minimum 
thickness at the end-of-pin to be met while allowing 
the pin annulus thickness to be decreased, thereby 
increasing the box annulus thickness. The increased 

35 box annulus thickness increases the axial tensile 
strength capability and burst pressure rating of the 
connection. The bull nose also protects the internal 
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sealing surface of the pin member in handling. Also^ 
the new geometry allows easier repairs of a damaged 
end-of-pin flat under field running and handling. 

Further advantages and features of the in- 
5 vention will become more apparent by reference to the 
drciwings which are appended hereto and wherein like 
numerals indicate like parts and wherein preferred em- 
bodiment of the invention is shown^ of which: 

Figure 1 is a cross-section illustration of 
10 a tubular connection according to the invention, show- 
ing the bull nose or pilot surface at the end of the 
pin member; 

Figure 2 is an illustration of the cooperat- 
ing internal sealing surfaces and bull nose or pilot 

15 surface and further illustrates the novel geometry of 
the end-of-pin which provides an increased end-of-pin 
flat thickness; and 

Figure 3 is an alternative embodiment of the 
invention as shown in Figure 1 in which the box member 

20 is provided with a bull nose or external pilot surface , 
further illustrated is the increased end-of-box flat 
thickness. 

The tubular connection 10 embodying the 
improvements of the present invention is shown in de- 

2 5 tail in Figures 1 through 3. 

Referring to Figure 1, the tubular connection 
or pipe joint 10 of a pin member 12 and box member 14 
is illustrated. First and second pairs of interengaged 
threads 16 and 18 are provided, respectively. A pair of 

30 cooperating intermediate shoulders/ sealing surfaces 20 
are axially disposed between the first and second pairs 
of interengaged threads. The pin member 12 is adapted 
for coaxial threaded engagement with the box member 14 
whereby the axis 22 of the tubular connection is de- 

35 fined. 

According to the invention, as illustrated in 



wo 85/02651 PCT/US84/01988 

6 — 

Figures 1 and 2, cooperating frusto-conical annular 
internal sealing surfaces comprise an inwardly facing 
internal sealing surface 24 disposed on a free end of 
the pin member 12 and an outwardly facing internal 
5 sealing surface 26 disposed on a counterbore of the 
box member 14. The pin member 12 has its end-of-pin 
flat 28 which is defined by the interior surface 30 of 
bore 32 of the tubular connection 10 and the pilot 
surface or bull nose 34 of the pin member 12, 

10 According to the invention, referring to 

Figure 1, box member 14 is illustrated with an end-of- 
box flat 36, as is well known in the prior art design 
of sealing surfaces and end-of-box flats. The sealing 
surface 38 is at an angle of incline of fourteen (14) 

15 degrees which continues to the end -of -box flat. Co- 
operating external frus to-conical sealing surface 40 
of the pin member 12 is shown in sealing engagement 
with sealing stir face 38 of box member 14. Note that 
no bull nose is shown on the external sealing surface 

20 of the box member in Figure 1. Preferably, the in- 
ternal sealing surfaces are annular frusto-conical 
sealing svurfaces provided at substantially the same 
angle with respect to the axis of the connection. 
Typically, this angle is fourteen (14) degrees. Like- 

25 wise, the cooperating external sealing surfaces 38 and 
40 on the box and pin member, respectively, are also 
annular frusto-conical sealing surfaces provided at 
an cuxgle of approximately fourteen (14) degrees. 

Turning now to Figure 2, a detailed view of 

30 the internal sealing surfaces 24 and 26 are illustrated 
along with the present invention of a pilot surface or 
bull nose 34. The pilot surface 34 is shown in the 
preferred embodiment as substantially parallel to the 
axis 22 of the tubular connection 10. This angle of 

35 incline of the pilot surface, therefore, is of a lesser 
extent than the fourteen (14) degree angle of incline 
of the internal sealing sxirface 24 of the pin member 12. 
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This pilot surface provides an increased end-of- 
pin thickness /^^^to the end-of-pin flat 28 over the 
prior art geometry design where the surface would 
have been defined by an angle equal to or greater than 
5 the angle of the internal sealing surface 24 as il- 
lustrated by the dashed line 47. The internal sealing 
surface 24 is provided with a back relief surface 42 
of an angle less than the angle of the sealing surface 
with respect to the axis 22 of the tubular connection 

10 10. usually this angle is nine (9) or ten (10) de- 
grees from the axis of the tubular connection. The 
back relief surface 42 provides a gap 44 between the 
box member 14 and pin member 12. The cooperating 
surface 46 of the box member is preferably not an 

15 interference fit with the pilot surface 34. A gap 4 
is provided between the pilot surface 34 and cooperat- 
ing surface 4 6. 

Further in accordance with the invention, an 
alternative view. Figure 3, illustrates a bull nose or 

20 external pilot surface 50a located on the free end of 
the box member 14. This external pilot surface 50a 
is substantially juxtaposed to the external sealing 
surface 38a of the box member 14a. The external pilot 
surface is disposed from distal-proximate end to the 

25 distal end of the box member 14a. The external seal- 
ing surface 38a of the box member 14a cooperates with 
the external sealing surface 40a of the pin member 12a. 
The increased end-of-box flat 36a thickness from that 
shown in Figure 1 or the dashed line 57a is indicated by 

30 ^ illustrated in Figure 3 where the 

relief 54a on box member 14a is illustrated. The angle 
of the back relief 54a is usually between nine (9) 
degrees to ten (10) degrees from the axis of the con- 
nection. The external pilot surface 50a is prefer- 

35 ably a non-interference fit with the cooperating pin 
surface 56a so as to provide a gap 58a therebetween. 
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In tte use and operation of this invention, 
the bull nose can be provided on the pin member or 
box member free end so as to provide an increased 
end-of-pin or end-of-box flat thickness so as to 
5 provide additional resistance to damage of the re- 
spective members sealing surfaces as well as their 
flats. Also, the new geometry of the pilot surfaces 
aids in the repair of damage over the current end-of 
pin and end-of-box geometry. 

More importantly, pursaunt to the in- 
vention, the pilot surface or bull nose of the pin 
member produces increased end-of-pin thickness thereby 
allowing the annulus thickness of the pin member 12 
to be reduced and still maintain the boundary condition 
of minimum thickness at the end of the pin in order to 
maintain ruggedness under field running and handling 
conditions. This reduction of the thickness of the 
pin member 12 annulus allows the box member 14 annulus 
thickness to be increased while maintaining the same 
20 overall thickness of the ttOaular connection. The 
increased box annulus increases the axial tensile 
strength capability and burst pressure rating of the 
tubular connection. 



» 
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CLAIMS 

1. A tubular connection of pin and box 
members defining an axis comprising, interengaged threads 
on the respective members r cooperating internal frus to- 
conical surfaces respectively on a counterbore of the 
box member and a free end of the pin member, the box 
member haviri^ an annular outwardly facing internal 
surface inclining at an angle with respect to the axis 

of the tub\ilar connection, the pin. member having an 
annular inwardly feeing internal surface adjacent the 
end of the pin member, the angle of incline of the pin 
internal surface being sxibstantially the same as that 
of the box internal surface, characterized in that said 
connection includes a pilot surface disposed from a 
distal-proximate end to the distal end of the pin member 
inclining to a lesser extent than the angle of incline 
of the internal surface of the pin member thereby 
defining an end-of-pin flat, whereby said pilot surface 
and, therefore, said increased end-of-pin flat thickness 
allows positioning of said interengaged threads so as 
to provide an increased annulus thickness of said box 
member thereby increasing the tensile strength and burst 
pressure rating of said connection while additionally 
protecting said internal surface of said pin member. 

2. The tubular connection of claim 1, char- 
acterized in that said cooperating internal frusto- 
conical surfaces are sealing surfaces, 

3. The tubular connection of claim 2, char- 
acterized in that the sealing surfaces are of the crown- 
type, 

4. The tiibular connection of claim 2 or 3, 
characterized in that the angle of incline of the in- 
ternal sealing surfaces is substantially 14^ from the 
axis of the connection. 

5. The tubular connection of claim 1, 2 or 3, 
characterized in that said pilot surface is substantially 
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juxtaposed to said internal surface of said pin member. 

6, The tubular connection of claim 1^ 2 or 
3/ characterized in that said pilot surface is sub* 
stantially parallel to the axis of the tubular con- 
nection. 

?• The t\abular connection of claim 1, 
characterized in that said threads comprise first and 
second pairs of interengaged threads on the respective 
maubers, the first pair of threads being axially spaced 
from the second pair of threads and the first pair of 
threads being radially stepped with respect to the 
second pair of threads. 

8. The tubular connection of claim 1 , 
characterized by a pair of shoulders on the pin and box 
members disposed axially between the first and second 
pairs of threads. 

9. An improved tubular connection having a 
pin member and a box member defining an axis^ said 
connection having interengaged threads on the res- 
pective members and said pin member having an internal 
frusto-conical surface inclining inwardly towards 
said axis adjacent the end of the pin member and said 
box menaber having a cooperating internal frusto- 
conical surface with an angle of incline substantially 
the same as that of the internal surface of the pin 
member, characterized in that said connection includes 
a pilot surface disposed from a distal -proximate end to 
the distal end of the pin member inclining to a 
lesser extent than the angle of the incline of the 
internal surface of the pin member thereby defining an 
increased end-of-pin flat thickness relative to an 
end-of-pin flat thickness defined by a surface inclined 
equal to or to a greater extent than the angle of in- 
cline of said pin internal surface, whereby said pilot 
surface and, therefore, said increased end -of -pin flat 
thickness allows positioning of said interengaged threads 
so as to provide an increased annulus thickness of said 
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box meiiiber thereby increasing the axial tensile strength 
capability and burst pressure rating of said connection 
while also protecting said internal svurface of the pin 
mend^er. 

10. The tubular connection of claim 9, 
wherein said cooperating internal f rusto-concical 
surfaces are sealing surfaces. 

11. The tubular connection of claim 10, 
characterized in that the sealing surfaces are of the 
crown-type . 

12. The tubular connection of claim 10 or 
11, characterized in that the angle of incline of the 
inteirnal sealing surfaces is substantially 14^ from 
the axis of the connection. 

13. The tubular connection of claim 9, 

10, or 11, characterized in that said pilot surface is 
juxtaposed to said internal surface, of said pin member. 

14. The tubular connection of claim 9, 10 
or 11, characterized in that said pilot surface is 
substantially parallel to the axis of the tubular 
connection. 

15. The tubular connection of claim 9, 10 
or 11/ characterized in that said box member has a 
complementary non-interference surface cooperating with 
said pilot surface of said pin member. 

16. The tubular connection of claim 9, 
characterized in that said threads comprise first and 
second pairs of interengaged threads on the respective 
members, the first pair of threads being axially spaced 
from the second pair of threads and the first pair of 
threads being radially stepped with respect to the 
second pair of threads 

17. The tubular connection of claim 16, 
characterized by a pair of shoulders on tte pinand box 
members dispoised axially between the first and second 
pairs of threads. 

18.. The tubular connection of claim 9 char- 
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acterized by an external pilit Surface for the box 
member, wherein said pin and box members have cooperating 
external frusto-conical surfaces, the box member having 
an annular outwardly facing external surface disposed 
on the free end of the counterbore inclining at an 
angle with respect to the axis of the tubular con- 
nection, the pin member having an external surface 
inclining inwardly from the axis of the tubular con- 
nection wherein the angle of incline of the pin ex- 
ternal surface is substantially the same as that of the 
box external surface, the external pilot surface dis- 
posed from a distal-proximate end to the distal end of 
the free end of the box member wherein the angle in- 
clines to a lesser extent that the angle of incline 
of the external surface of the box member, whereby said 
external pilot surface provides additional protection 
of said external surface of said box member and provides 
a rugged end-of-box flat. 

19. The tubular connection of claim 18, 
characterized in that said external frusto-conical 
surfaces are sealing surfaces. 

20. A pin member adapted for coaxial thread- 
ed engagement with a box member in a tubular connection, 
said box member having a counterbore for receiving the 
pin member, said pin member comprising, an internal 
frusto-conical surface inclining inwardly with re- 
spect to the axis of the tubular connection adjacent 
the end of the pin member; the angle of incline of a 
cooperating internal frusto-conical surface of -the box 
member being substantially the same as that of the in- 
ternal surface of the pin member, characterized in that 
said pin member includes a pilot surface disposed from 
a distal-proximate end to the distal end of the pin 
member inclining to a lesser extent than the angle of 
incline of the internal surface of the pin member, 
whereby said pilot surface allows positioning of said 
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threaded engagement so as to provide an increased an- 
nulus thickness of said box member thereby increasing 
the axial tensile strength capability and burst pres- 
sure rating of said connection while additionally pro- 
tecting said internal surface of the pin raenber. 

21. The pin member of claim 20, character- 
ized in that said cooperating internal frusto-conical 
sxir faces are sealing surfaces. 

22. The pin member of claim 21, char- 
acterized in that the sealing surfaces are of the crown- 
type. 

23. The pin member of claim 21 or 22, char- 
acterized in that the angle of incline of the internal 
sealing surface of the pin member is approximately 
14° from the axis of the connection. 

24. The pin member of claim 20, 21 or 22, 
characterized in that said pilot surface is substan- 
tially juxtaposed to said internal surface of said 
pin member. 

25. The pin member of claim 20, 21 or 22, 
characterized in that said pilot surface is substan- 
tially parallel to the axis of the tubular connection. 

26. The pin member of claim 20, char- 
acterized in that said threaded engagement comprises 
first and second pairs of interengaged threads on the 
respective members, the first pair of threads being 
axially spaced form the second pair of threads and the 
first pair of threads being radially stepped with re- 
spect to the second pair of threads. 

27. The pin member of claim 26, char- 
acterized by a pair of shoulders^ on the pin and box 
members disposed axially between the first and second 
pairs of threads. 

28. An improved pin member adapted for use 
in a tubular connection, said pin mCTiber adapted for 
coaxial threaded engagement with a box member having a 
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counterbore for receiving the pin member wherein said 
pin member has an internal surface inclining inwardly 
with respect to the axis of the tubular connection 
adjacent the end of the pin member and the angle of 
incline of a cooperating internal surface of the box 
member is substantially the same as that of the in- 
ternal surface of the pin member, characterized in 
that said pin member includes a pilot surface disposed 
from a distal-proximate end to the distal end of the 
pinmember inclining to a lesser extent from the angle 
of incline of the internal surface of the pin member, 
whereby said pilot surface allows positioning of 
said threads so as to provide an increased annulus 
thickness of said box member thereby increasing the 
axial tensile strength capability and burst pressure 
rating of said tubular connection while additionally 
protecting said internal surface of said pin member and 
providing a rugged end-of-pin flat. 

29. The pin member of claim 28, char- 
acterized in that said cooperating internal frusto- 
conibal surfaces are sealing surfaces. 

30. The pin member of claim 29, char- 
acterized in that the sealing surfaces are of the 
crown- type. 

31. The pin member of claim 29 or 30, char- 
acterized in that the angle of incline of the internal 
sealing surface of the pin member is substantially 
14° from the axis of the connection. 

32. The pin member of claim 28, 29 or 30, 
characterized in that said pilot surface is substan- 
tially jiaxtaposed to said internal surface of said pin 
member . 

33. The pin member of claim 28, 29 or 30, 
characterized in that said pilot surface is substan- 
tially parallel to the axis of the tubular connection. 

34. Ah improved box member adapted for use 
in a tubular connection, said box member adapted for 



coaxial threaded engagement wxth a pin member r said 
members having cooperating external frusto-conical 
sxirfaces, the box member having disposed on t he free 
end of a counterbore an annular outwardly facing ex- 
ternal surface inclining at an angle with respect to 
the axis of the txibular connection, the pin member hav- 
ing an external surface inclining inwardly, the angle 
of incline of the box external surface being substan- 
tially the same as that of the pin external surface, 
characterized in that said box member includes an 
external pilot surface disposed from a distal-proxi- 
mate end to the distal end of the box member inclining 
to a lesser extent than the angle of incline of the 
external surface of the box membey whereby said ex- 
ternal pilot surface protects said external surface 
of said box member and provides a rugged end-of-box 
flat. 

35. The box member of claim 34, char- 
acterized in that said cooperating external frusto- 
conical surfaces are sealing surfaces. 

36. The box member of claim 35, character- 
ized in that the sealing surfaces are of the crown- 
type. 

37. The box member of claim 34, 35 or 36, 
characterized in that said pilot surface is juxtaposed 
to said internal surface of said pin member. 

38. The box member of claim 34, 35, or 36, 
characterized in that said pilot surface is substan- 
tially parallel to the axis of the tubular connection. 

39. The box member of claim 34, character- 
ized in that said threaded engagement comprises first 
and second pairs of interengaged threads on the re- 
spective members, the first pair of threads being axial- 
ly spaced from the second pair of threads and the first 
pair of threads being radially stepped with respect 

to the second pair of threads. 

40. The box member of claim 39, character 
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ized by a pair of shoulders on ttie pin and box members 
disposed axially between the first and second pairs 
of threads. 
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